(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 1 097 725 A2 



(12) 



EUROPEAN PATENT APPLICATION 





Date of Dubiication' 

k/Qiw ui yj city t iv^ciii wi t . 


\0\) ml L/l/. MO 1 IVI l/OO, nu l D J/Ut 1 j 






(21) 


Application number: 00109155.2 




\"/ 


Datp of filinn* 08 05 2000 




(84) 


Designated Contracting States: 


(72) Inventor: Scagliarini, Massimo 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


40136 Bologna (IT) 




MC NL PTSE 






Designated Extension States: 


(74) Representative: Modiano, Guido, Dr.-lng. et al 




ALLTLVMKRO SI 


Modiano & Assoc lati SpA 






Via Meravigli, 16 


(30) 


Priority: 08.11.1999 IT BO990602 


20123 Mllano (IT) 


(71) 


Applicant: GVS S.r.l. 






40069 Zola Predosa (Bologna) (IT) 





(54) Transducer protection device, particularly for hemodialysis processes 



(57) A transducer protection device, particularly for 
hemodialysis processes, which comprises a first ele- 
ment (2) and a second element (3) made of plastics 
which are coupled coaxial ly with respect to a common 
axis (A) and respectively comprise a first tubular con- 
nector (4) and a second tubular connector (5) which are 
blended with respective flanges (6,7) which are coaxial 
to the common axis (A); the flanges (6,7) are coupled to 
each other along their peripheral region by ultrasonic 
thermal bonding; the device has a recess (8) formed 



frontally on a first one (6) of the flanges, the recess (8) 
being coaxial to the common axis (A) and being suitable 
for accommodating, in a fixed arrangement, a semiper- 
meable membrane (15) by imbibition of melted plastics 
along a circular border region (25) by the thermal bond- 
ing provided on a circular ridge (20) which is shaped 
complementarily to the border region (25) and protrudes 
frontally from the second flange (7) so as to achieve 
bonding between the first (6) and second (7) flanges and 
the membrane (15). 
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Description 

[0001] The present invention relates to a transducer 
protection device, particularly for hemodialysis process- 
es, suitable for measuring the blood pressure in the pa- 5 
tient during hemodialysis. 

[0002] It is known that in this field one of the strongly 
felt problems is to prevent the blood pressure measure- 
ment device from becoming infected by any virus 
present in a patient which may be transmitted to a sub- 
sequent patient, to operators and even to the entire he- 
modialysis machine. 

[0003] In particular, it has been found that the protec- 
tive devices currently in use consist of elements which, 
through ducts, are connected at one end to a main duct, 
which connects the patient to the hemodialysis ma- 
chine, and at the other end to another duct which leads 
to a blood pressure measurement device. Said ele- 
ments comprise two tubular connectors made of plastics 
being connected to the ducts. The two tubular connec- 
tors blend with two respective circular flanges between 
which, during sealing, a membrane of semipermeable 
material is interposed, which is suitable for retaining the 
liquids and/or the viruses present in said liquids. The 
membrane covers the entire circular surface of the two 
flanges and is fixed thereon during the sealing/gluing of 
the flanges. 

[0004] Although this solution solves the problem of 
protection from viral infections, it requires considerably 
complex operations for construction, with consequent 
damage risks to the membrane, and moreover it does 
not ensure the necessary tightness of the membrane 
between the flanges. 

[0005] The aim of the present invention is to obviate 
said drawbacks by providing a transducer protection de- 
vice which allows excellent membrane tightness. 
[0006] Within the scope of this aim, an object of the 
present invention is to ensure protection against viral 
particles for the pressure measurement device and for 
the hemodialysis machine, as well as forthe patient and 
the health operators. 

[0007] Another object of the present invention is to 
provide a structure which is simple, relatively easy to be 
manufactured, safe in use, effective in operation and 
has a relatively low cost. 

[0008] These and other objects are achieved by the 
present transducer protection device, particularly for he- 
modialysis processes, which comprises a first element 
and a second element made of plastics which are mu- 
tually coupled coaxially with respect to a common axis 
and respectively comprise a first tubular connector and 
a second tubular connector blended with respective 
flanges which are coaxial to said common axis, said 
flanges being coupled to each other along their periph- 
eral region by ultrasonic thermal bonding, said device 
being characterized in that a recess is formed frontally 
on a first one of said flanges, said recess being coaxial 
to said common axis and being suitable to accommo- 



date, in a fixed arrangement, a semipermeable mem- 
brane by imbibition of melted plastics along a circular 
border region by way of the thermal bonding provided 
on a circular ridge which is shaped complementarily to 
said border region and protrudes frontally from the sec- 
ond flange so as to achieve bonding between said first 
and second flanges and said membrane. 
[0009] Further particularities will become better ap- 
parent from the detailed description of a preferred but 
not exclusive embodiment of a transducer protection de- 
vice, particularly for hemodialysis processes, according 
to the invention, illustrated only by way of non-limitative 
example in the accompanying drawings, wherein: 

Figure 1 is a perspective view of the device accord- 
ing to the invention; 

Figure 2 is a sectional view, taken along a plane 
which contains the longitudinal axis during preas- 
sembly; 

Figure 3 is a sectional view, taken along a plane 
which contains the longitudinal axis, in which the 
flanges are coupled; 

Figure 4 is a view of another embodiment of the cir- 
cular ridge that protrudes from the second flange. 

[0010] With reference to the above figures, 1 gener- 
ally designates a transducer protection device particu- 
larly for hemodialysis processes according to the inven- 
tion. 

[0011] The device 1 comprises a first element 2 and 
a second element 3 which are coupled coaxially with re- 
spect to a common axis A. 

[0012] Each one of the two elements 2 and 3 has a 
first tubular connector 4 and a second tubular connector 
5, respectively, which are coaxial to the common axis A 
and blend with respective flanges 6 and 7. 
[0013] The first connector 4 is externally provided with 
a frustum-shaped surface 4a inside which a cylindrical 
channel 4b is provided. The cylindrical channel 4b is 
connected to a lead, not shown in the accompanying 
drawings, by interlock coupling with said first connector 
4. Finally, the lead leads to a pressure gauge at one of 
its ends. 

[0014] The second tubular connector 5 is externally 
provided with a cylindrical surface 5a inside which there 
is a duct 5b having a conical cross-section and receiving 
a hose by interlock coupling, not shown in the accom- 
panying drawings, which arrives from a main hose which 
conveys the blood to the hemodialysis machine. 
[0015] The first flange 6 is frontally provided with a 
circular recess 8 coaxial to the common axis A. As a 
concentric extension of the recess 8 a flat annular seat 
9 is provided from which a lip 10 rises peripherally and 
perimetrically encloses the seat 9. At a median region 
of the seat 9 there are circular grooves 1 1 crossed in a 
radial pattern by radial grooves 12 which are spaced 
from each other by a quarter turn. 
[0016] The recess 8 has, at an annular median region, 
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a plurality of circular channels 13 which are crossed in 
a radial pattern by radial channels 1 4 being spaced from 
each other by an angle of 90°. Finally, the recess 8 ac- 
commodates a circular membrane 15 whose laying and 
fixing methods are specified hereafter. 
[0017] The second flange 7 is frontally provided with 
an annular cavity 1 6 which is coaxial to the common axis 
A and on which there are further circular grooves 1 7 
which are crossed in a radial pattern by other radial 
grooves 18 being spaced from each other by a quarter 
turn. The annular cavity 16 is enclosed by edges 19 
whose cross-section, along a longitudinal plane contain- 
ing the common axis A, is pointed. 
[0018] Continuing radially toward the center, there is 
a circular ridge 20 which forms a circular cylindrical cav- 
ity 21 which is coaxial to the common axis A. At the bot- 
tom 21a there is another plurality of circular channels 
22 crossed radially by other radial channels 23 being 
spaced from each other by 90°. 
[0019] After the arrangement of the membrane 15 in 
the recess 8, the second flange 7 is keyed in the seat 9 
so that the ridge 20 rests on the border region 25 and 
the edges 1 9 rest on contacts 24. 
[0020] The sealing of the two flanges 6 and 7 and the 
fixing of the membrane 15 between said flanges are 
achieved by ultrasonic thermal bonding, acting respec- 
tively at the contacts 24 and at the border region 25. 
[0021 ] Thermal bonding at the border region 25 caus- 
es the membrane 15 to be imbibed by the melted plas- 
tics, thus providing an intimate bonding between the 
flanges and the membrane. 

[0022] The thermal bonding performed at the contacts 
24 causes, in this case also, the plastics to melt and 
therefore causes an intimate mutual coupling of the two 
flanges, so as to reinforce the seal of the membrane be- 
tween said two flanges. 

[0023] In practical operation, the blood arrives, 
through the second connector 5, at the cylindrical cavity 
21 and diffuses therein through the other plurality of cir- 
cular channels 22 and radial channels 23, so as to fa- 
cilitate uniform distribution of the pressure applied to the 
membrane 15, which in addition to acting as a pressure 
measurement transducer is made of a semipermeable 
material which prevents the passage of virus- infected 
particles to the pressure gauge. 
[0024] It has thus been shown that the invention 
achieves the proposed aim and objects. 
[0025] In particular, the fact is stressed that the imbi- 
bition of the melted plastics by the membrane allows in- 
timate bonding between the flanges and the membrane, 
so that a better seal is achieved. 
[0026] Furthermore, imbibition allows to limit the risks 
of membrane damage. 

[0027] The invention thus conceived is susceptible of 
numerous modifications and variations, all of which are 
within the scope of the inventive concept. 
[0028] Conveniently, as shown in Figure 4, on the sec- 
ond flange 7 there is another embodiment of the circular 



ridge 20 which has a triangular cross-section whose 
height increases from the inner peripheral region toward 
the outer peripheral region of the annular ridge 20. 
[0029] Moreover all the details may be replaced with 

5 other technically equivalent ones. 

[0030] In practice, the materials used, as well as the 
shapes and the dimensions, may be any according to 
requirements without thereby abandoning the protective 
scope of the appended claims. 

w [0031] The disclosures in Italian Patent Application 
No. B099A000602 from which this application claims 
priority are incorporated herein by reference. 
[0032] Where technical features mentioned in any 
claim are followed by reference signs, those reference 

is signs have been included for the sole purpose of in- 
creasing the intelligibility of the claims and accordingly, 
such reference signs do not have any limiting effect on 
the interpretation of each element identified by way of 
example by such reference signs. 

20 

Claims 

1 . A transducer protection device, particularly for he- 
25 modialysis processes, comprising a first element 

(2) and a second element (3) made of plastics which 
are coupled to each other coaxially with respect to 
a common axis (A) and respectively comprise a first 
tubular connector (4) and a second tubular conn ec- 

30 tor (5) which are blended with respective flanges 
(6,7) coaxial to said common axis (A), said flanges 
(6,7) being coupled to each other along their periph- 
eral region by way of ultrasonic thermal bonding, 
said device being characterized in that a recess (8) 

35 is formed frontally on a first one (6) of said flanges, 
said recess (8) being coaxial to said common axis 
(A) and being suitable to accommodate, in a fixed 
arrangement, a semipermeable membrane (15) by 
imbibition of melted plastics along a circular border 

40 region (25) by way of the thermal bonding per- 
formed on a circular ridge (20) which is shaped 
complementarily to said border region (25) and pro- 
trudes frontally from the second flange (7) so as to 
achieve intimate bonding between said first (6) and 

45 second (7) flanges and said membrane (15). 

2. The device according to claim 1 , characterized in 
that an annular seat (9) is provided as a concentric 
extension of said recess (8) and is peripherally en- 

50 closed by a lip (10). 

3. The device according to claims 1 and 2, character- 
ized in that said seat (9) is suitable for complemen- 
tarily receiving said second flange (7). 

55 

4. The device according to claim 1 , characterized in 
that said second flange (7) is frontally and periph- 
erally provided with an annular cavity (16) which is 
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coaxial to said common axis (A) and is enclosed by 
edges (19) having a pointed longitudinal cross-sec- 
tion. 

5. The device according to claim 1, characterized in s 
that said second flange (7) is f rontally and centrally 
provided with a cylindrical cavity (21) which is co- 
axial to said common axis (A) and is enclosed by 
said ridge (20). 

10 

6. The device according to claim 1, characterized in 
that at the bottom of said recess (8) a plurality of 
circular channels (13) which are coaxial to said 
common axis (A) and of radial channels (14) which 

are spaced from each other substantially by a quar- is 
terturn, are provided. 

7. The device according to claims 1 and 5, character- 
ized in that, at the bottom of said cylindrical cavity 

(21 ), a plurality of circular channels (22) which are 20 
coaxial to said common axis (A) and of radial chan- 
nels (23) which are spaced substantially by a quar- 
ter turn, are provided. 

8. The device according to one or more of the preced- 25 
ing claims, characterized in that said channels 
(22,23) are suitable for facilitating the diffusion of 
the blood in said cylindrical cavity (21) and the uni- 
form distribution of blood pressure on said mem- 
brane (15). 30 

9. The device according to one or more of the preced- 
ing claims, characterized in that said edges (1 9) are 
designed to intimately bond with said first flange (6) 

by ultrasonic thermal bonding in order to seal said 35 
first (6) and second (7) flanges thus coupled. 

10. The device according to one or more of the preced- 
ing claims, characterized in that said ridge (20) is 
provided with an edge having a triangular cross- 40 
section. 
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frontally on a first one (6) of the flanges, the recess (8) 
being coaxial to the common axis (A) and being suitable 
for accommodating, in a fixed arrangement, a semiper- 
meable membrane (15) by imbibition of melted plastics 
along a circular border region (25) by the thermal bond- 
ing provided on a circular ridge (20) which is shaped 
complementarily to the border region (25) and protrudes 
frontally from the second flange (7) so as to achieve 
bonding between the first (6) and second (7) flanges and 
the membrane (15). 



CO 
< 

in 

CM 

1^ 

CD 
O 



Q. 

LU 




Printed by Jouve, 75001 PARIS (FR) 



EP 1 097 725 A3 



0 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 10 9155 



DOCUMENTS CONSIDERED TO BE RELEVANT 



[ Category 



Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (tnt.O.7) 



X 
A 

X 
A 



EP 0 652 018 A (BORLA IND) 
10 May 1995 (1995-05-10) 

* abstract * 

* column 3, line 18 - column 4, line 41; 
tables 1,2 * 

EP 0 887 085 A (BORLA IND) 
30 December 1998 (1998-12-30) 

* abstract * 

* page 4, line 18 - page 7, line 2; tables 
1-8 * 

EP 0 878 628 A (FILTERTEK B V) 
18 November 1998 (1998-11-18) 

* abstract * 

* page 3, line 8 - page 4, line 9; tables 
1-5 * 

US 4 314 480 A (BECKER LAWRENCE F) 
9 February 1982 (1982-02-09) 

* column 2, line 65 - column 4, line 7; 
tables 1-4 * 



1-3,9 



A61H1/36 
A61B5/0215 



1,9 
2.3 

1,9 

2-5 



TECHNICAL FIELDS 
SEARCHED (lnLCL7) 



A61M 

A61B 



The present search report has been drawn up for all claims 



Place ol scotdi 

BERLIN 



Da to ol completion or fro search 

23 January 2082 



Weihs, J 



CATEGORY OF CP! ED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant il oombtnod with another 

document ol the same category 
A : technological background 
0 : non-w itten disclosure 
P : Intermediate document 



T : theory or principle underlying the invention 
E : earier patent document, but published on. or 

after the tiling date 
D : document cited in the application 
L : document cited tor other reasons 

ft : member of the same patent lamiiy. corresponding 



2 



EP 1 097 725 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 60 10 9155 



This annex lists the patent family members (elating to the patent documents cited in the above-mentioned European se arch report. 
The members are as contained in the European Patent Office EOP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

23-01-2002 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


member(s) 


date 



EP 0652018 A 10-05-1995 IT T0930844 Al 09-05-1995 

DE 69400633 Dl 07-11-1996 

OE 69400633 T2 13-03-1997 

EP 0652018 A2 10-05-1995 

ES 2093507 T3 16-12-1996 

US 5500003 A 19-03-1996 

US 5603792 A 18-02-1997 



EP 0887085 


A 


30-12-1998 


IT 


TO970565 Al 


28-12-1998 








AT 


209520 T 


15-12-2001 








DE 


69802622 Dl 


10-01-2002 








EP 


0887085 A2 


30-12-1998 








US 


6086762 A 


11-07-2008 


EP 0878628 


A 


18-11-1998 


DE 


29708673 Ul 


21-08-1997 








CA 


2237858 Al 


15-11-1998 








DE 


59800124 Dl 


18-05-2000 








EP 


0878628 A2 


18-11-1998 








ES 


2147466 T3 


01-09-2000 








US 


6168653 Bl 


02-01-2001 








US 


2001000061 Al 


29-03-2001 


US 4314480 


A 


09-02-1982 


NONE 







a 



i For more details about this annex : see Official Journal of the European Patent Office. No. 12/82 



3 



